Comparison of in vitro and in vivo systems to study ica-independent Staphylococcus aureus biofilms.
The ability of Staphylococcus aureus to form biofilms is considered an important factor in the pathogenesis of central venous catheter-related bacteremia and infections associated with the use of medical prostheses. Different methods have been described for assessing staphylococcal biofilms, but few comparative studies have been attempted to evaluate these techniques; especially related to ica-independent biofilm formation/accumulation. In this study we compared some in vitro and in vivo techniques to evaluate ica-independent biofilms produced by methicillin-resistant S. aureus. We observed that biofilms formed on human fibronectin-covered surfaces were about three times higher than those produced on inert polystyrene surfaces. However, despite the difference in absolute values, a linear correlation was detected between these two models. We also found that biofilms formed on polystyrene or polyurethane surfaces treated with human serum were easily detachable during washing and staining processes. The mouse model of subcutaneous foreign body showed good correlation with the in vitro techniques using either inert polystyrene or solid-phase fibronectin. Thus, our data showed that the microtiter-plate-based spectrophotometric assay is an appropriate method for preliminary biofilm investigations, mainly when a large number of isolates, mutants or systems need to be tested.